NCDOT Guidelines and Procedures for
Highway—Railroad Interconnection and Preemption

Inspections

I. Purpose & Obijectives

The purpose of the Highway-Railroad Interconnect and Preemption Inspection is to ensure proper
traffic signal operation in conjunction with the railroad crossing signals. The two signal systems are
designed to safely function independently of each other, but when they are interconnected, they
must function together as one system to clear rail crossings in advance of an approaching train. In
verifying operation of the interconnected system, care should be taken in the testing of the
operational characteristics of the equipment, determining the distance of the railroad crossing signal
termination shunts (starters), determining maximum train speeds and traffic signal track clearance
times. A careful comparison must be made of the calculated RR advance warning time and the time
needed for the traffic signal to clear the track(s) of all potentially queued vehicles (Preemption Time
Required). A complete system test must be performed by activating the crossing signals and traffic
signal preemption. In cases of Advance Preemption operation, a train movement must be observed
to determine if preemption system is working propetrly throughout.

All existing railroad preempt installations should be inspected a minimum of once every twelve
months. All new installations shall be inspected BEFORE the traffic signal is turned on to normal
operation. It is important to note that there are five primary objectives that you are to achieve:

* Identify railroad preemption phasing and timing required for traffic signal track
clearance phase(s).

*  Verify that the total railroad warning time is adequate to accommodate preemption
time required by the signal plans.

*  Verify safe operation of preemption sequence and ensure that vehicles can be cleared
of crossing dynamic envelope as train approaches.

*  Verify operation of both railroad and traffic signal control equipment.

* Ensure active communication is established between Railroad Company and
NCDOT.

I1.Preparing for the Inspection

1. OBTAIN PROPER TRAINING — The Transportation Mobility and Safety Division offers
training classes to prepare you for this inspection. It is imperative that the Division
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inspection coordinator and signal technician supervisor, or designated signal technician
appointee, receives this training prior to performing any inspections.

2. CONTACT AND SCHEDULE THE APPROPRIATE INSPECTION PERSONNEL — The following
personnel shall be in attendance: The Division appointed RR inspection coordinator, the
Division traffic signal technician supervisor or designated signal technician appointee, and
the railroad crossing signal maintainer. Remember that critical information is needed from
the crossing signal maintainer in order to perform the inspection. Additional personnel may
attend as required.

3. OBTAIN SIGNAL DESIGN AND ELECTRICAL DETAIL PLANS (IF AVAILABLE) — A current copy
of the signal plans— including the electrical detail plans— are very valuable to have before
you leave the office. It is always a good practice to be familiar with the particular signal
design before you start the inspection. The office environment is a good place to “digest”
how the particular signal operates.

4. OBTAIN INSPECTION FORM FROM LAST INSPECTION — Looking over the inspection record
from the last inspection will alert you to problems that may still exist.

5. IDENTIFY THE TYPE OF TRAFFIC EQUIPMENT USED AT THE LOCATION TO BE INSPECTED —
To propetly inspect traffic signal control equipment you must do your homework.
Knowledge of the type of equipment you are dealing with is essential to your ability to
determine if the equipment is functioning properly. It is a good idea to know beforehand
what type of equipment you will encounter in your inspections for the day. This will allow
you to bring necessary controller manuals and intersection design plans to the site (for
reference), as well as give you time in the office to identify any special wiring or
programming features that may be present at that particular location. It is not expected that
you become an expert on all traffic signal control equipment that NCDOT operates;
however, there are certain basics that are essential for you to know to adequately perform an
inspection, and be confident in your findings and recommendations

III. Filling Out the Inspection Form

The information below is detailed instructions that go along with the Highway—Railroad Interconnection
and Preemption Inspection Form. The numbered items below directly reference items of the same
number/letter shown on the form.

1. Calculate track clearance green by current standard (Greshield’s
formula).

This calculation is used to determine how much time is necessatgatoany vehicles
potentially queued up on the railroad track.
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a)

b)

d)

e)

* Measure the distance from the stopbar behind the track (if no stop Hweehiad
track, measure 15 feet beyond farthest rail, or 8 feet beyond tbedexkt entrance
gate, whichever is greater from the intersection) to the stop tlasgst to the
intersection).

The stop bar to stop bar distance (L) is divided by 20 feet (whicked as a standard
vehicle length); this total is multiplied by 2. The start-up d¢4ageconds) should then
be added.

Simultaneous Preemptioms defined as a preemption event in which the traffic signal
starts its preempt sequence at gamne timethat the RR crossing signals activate (first
flash). Consult with RR signal maintainer to determine if crossidigagisimultaneous
preemption.

Advance Preemptioms defined as a preemption event in which the traffic signal starts i
preempt sequendeefore the activation of the RR crossing signals. The traffic signal
preemption call is triggered by the PER relay in the railroad cabibehgalow), which

is separate from the relay that triggers the activation of the srgs@ypically the XR
relay); therefore, each can be triggered independently of one anothsually the
amount of advance preemption is programmed @sX* time in the constant warning
time control system (predictor). Consult with RR signal maintatoedetermine if
crossing utilizes advance preemption.

TheRight of Way Transfer Timas the maximum amount of time needed to switch the
right of way from normal operation to the beginning of the track clearancengree
interval. This time is used to “buffer” the Greenshield’'s cédtion whenADVANCE
PREEMPTIONS used to decrease the possibility of the track clearance phdsegebefore

the entrance gate of the crossing signal is fully horizontal. AdditigrRight of Way
Transfer Timealong with the use of a dummy overlap — usually desigriatedrRLAP

P"— and sometimes evémumMMY PHASES' are used to make sure that the relationship
between the end aRACK CLEAR GREENNd the entranc&ATE DOWN(fully horizontal)
position remain constant, no matter what phase or interval was beingegrmrior to

the arrival of the preempt call.

This item is a double check to make sure that the plans refledinthig that was
calculated in the field.

2. Calculate the RREEMPTION TIME REQUIRED.

ThePREEMPTION TIME REQUIREIs the maximum amount of time needed — following initiation
of the preemption sequence — for the traffic signal to complete timg tohthe right of way
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transfer time and track clearance phase intervals before thevadrof the train in the
crossing. lItis calculated by adding the following preemption timing parasiegether:

DELAY before preemption(sHouLD ALWAY SBE SET TO 0 SECONDS WITH RR PREEMPTION)
MINIMUM WALK before preemption(TiIMESWITH MIN. GREEN BEFORE PREEMPTION, USUALLY 0 SEC.)
PEDESTRIAN CLEAR before preemption(see NOTE BELOW)

M INIMUM GREEN before preemption(see NOTE ON NEXT PAGE)

YELLOW CLEARANCE before preemption

RED CLEARANCE before preemption

TRACK CLEARANCE 1 GREEN

TRACK CLEARANCE 1 YELLOW CLEARANCE

TRACK CLEARANCE 1 RED CLEARANCE

TRACK CLEARANCE 2 GREEN (IF APPLICABLE)

TRACK CLEAR 2 YELLOW CLEAR (IFAPPLICABLE)

TRACK CLEAR 2 RED CLEARANCE (IF APPLICABLE)

EQUALS: PREEMPTION TIME REQUIRED for optimum operation.

* PED CLEAR BEFORE PREEMPTION should be timed concurrently witlfElYow CLEAR
BEFORE PREEMPT If the FED CLEAR BEFORE PREEMPTIS greater than the BYLow
CLEAR BEFORE PREEMPT, the remaining BD CLEAR is timed concurrently with the
vehicle phase green actively timing when the preempt calkgeived. If the
controller is not capable of timinge® CLEARBEFOREPREEMPTcoNcurrently with the
YELLOWCLEARBEFOREPREEMPT the entire BD CLEARInterval will need to be added
to the RREEMPTIONTIME REQUIRED calculation (Note — This time is usually less than
the RED CLEARtime programmed in normal phasing).

* THE MINIMUM GREEN BEFORE PREEMPTION time setting is very important to the
proper operation of the preemption sequence, as this parameter essentially
determines the responsiveness of the controller to the input callingntoy into
preemption. TheviINIMUM GREEN BEFORE PREEMPTIONetting will override the
normal phase setting foniNiIMuM GREEN except for the value O sec. (on most traffic
controllers). For example, any other value (greater than O sed.pwvefride normal
controller minimum green time settings upon entry into preemption; &.0ss#ing
will default the time to the normal phase minimum green time. clmsbe very
dangerous! Most existing track circuits cannot support a normal phase minimum
green time before preemption. To get the most rapid responseatilasec. setting
should be entered. Even if the signal plans shasg® MINIMUM GREEN BEFORE
PREEMPTION the value entered should be 1 second. There are some signal plans wit
values greater than 1 second shown for the minimum green before préemever,
the RR track circuits may have been designed to account for teigrefer to your
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advance RR warning time provided by track circuit calculation). IfMmaMum

GREEN BEFORE PREEMPTIOI$ shown, or if a value of 0 sec. is shown on the signal

plans, the programmed value should be set to 1 second.

3. Observe Operation of the signal (including control equiment in the
cabinet and field equipment) for proper programming & operation. Is
equipment operating properly and does the operation coinde with the
signal plans?

Verify that the controller is running the normal phasing operation properlgreefttempting

to check the preempt sequence. Controller programming (i.e. tirmugience, overlaps,
preemption, etc.) settings should be verified using signal plans &ieddaetails. Please
note that the controller should never be programmed for late night flash. e Idaie

controller is timing intervals properly. Ensure detectors are ipgkup and dropping out
vehicle calls (detectors may be programmed for extend and/or deCytroller should be
resetting the gap timer for each detector actuation received fophiase currently timing.
Ensure all signal head displays are visible.

After verifying normal operation, the preemption sequence may be ederifithout
activating the crossing signals) IBRESSING THERR PREEMPT TEST SwiTCHocated in the
controller/cabinet. It is recommended that the preempt call beepdliring the timing of a
minimum green interval to verify that the preempt will overrid@imum green and
immediately proceed to the track clearance phase(s).

a) Are signs shown on signal plan installed properly?

Signs should be in place as shown on the signal plans (including Blank-out Sides).
presence of a O NOT Stor ONTRACK sign is recommended for installations where the
potential exists for vehicles to queue up on the tracks. Other iampaigns to look for
are NO TURN ON RED STOP HERE ON REDand ONCOMING TRAFFIC MAY HAVE EXTENDED
GREEN

4. If intersection has MULTIPLE PREEMPTS in use, verify that the RAILROAD
PREEMPT is set as thedIGHEST PRIORITY .

Some locations have multiple preemptions (i.e. railroad and emergencievetaemption).
If multiple preemptions are activated simultaneously (or if onempt is called while the
controller is serving another preempt), railroad preemption shall béosea higher priority

to ensure that it will override any other preempt that may be active.
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5.

If crossing has multiple through line tracks — perform SECOND TRAIN
SEQUENCE test (preempt re—service).

Some crossings have two or more tracks that vehicular traffic moss.c When multiple
tracks are present, the possibility exists that back-to-backnpten events can occur. This
procedure checks to make sure the controller will re-time thektclearance phase(s),
should the preempt call be dropped by the first train (leaving the crossamgl) then
reapplied one or two seconds later by a second train (approaching the crossing).

TO PERFORM THIS TESTactivate the RR preemption; allow the controller to time a few
seconds of the track clearance green interval, not exhausting the tAfier these few
seconds, remove the preempt call for one or two seconds and then réepphllt The
controller should immediately start to retime the track clearance gfspgreen interval at
the beginning of the preset time. If the controller does not retiteetrack clearance
phase(s), either special programming may need to be added to the contoltbe
controller may not be appropriate to control a multi-track preemption logatiIn some
special cases, a controller lacking second train sequence operation b@aysed in
conjunction with special internally illuminated blank-out sign sequendés. special blank-
out sign sequence is needed, contact the NCDOT — Mobility and Safesyomifor
information.

a) Does preempt call release immediately when gates begonrise?

When the crossing signals are activated, please note that the point im twbipreempt
call is released by the crossing equipment — this is very taigoto the proper
operation ofPREEMPT RESERVICE When the possibility of a second trains exists, the
preempt call should be released as soon as the gates begin teaisehen they reach
the fully vertical position

Identify the general type of railroad signal equipmentwith its particular
reaction time. Circle type: PREDICTOR — MOTION — AC/DC — AFO

Consult with RR signal maintainer to determine the type of control eqotposed to
operate the crossing signals. The most common reaction times fdiffdrent types are
listed below:

* Predictor (Safetran GCP 3000/4000 & Harmon HXP/SCXBECONDS

* Motion Detector (PMD 1 & 2): 3 SECONDS

» Motion Detector (PMD 3R)2 SECONDS

* Audio Frequency Overlay (AFO) SECONDS

 AC/DC: 0SECONDS
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7. Obtain the TRACK CIRCUIT APPROACH LENGTHS for each direction as shown
0N PLAN OF RECORD Iin the railroad signal cabinet.
Each railroad cabinet (bungalow) should contain a set of plans for the highway—grade
crossing signals. Record the approach lengths as shown on the RR plans.thdtiote

directions (N, S, E and W) should correspond to train movements, notiahreelative to
crossing.

8. Measure TRACK CIRCUIT APPROACHES from edge of travel lane to
terminating shunt for each direction — Note: Measurement is not required
if no _changes have been made to track circuits by Railroad sitast
inspection. Record most recent measurements with date of measment in
blanks provided.

When_required to measure the approaches — Position a measuring wheel onhtepadlf
(not on the ground next to the rail), measure the distance from thecofdipe crossing
surface to the terminating shunt (starter). This distance may x@my previous inspections
or what is shown on the plans by several feet due to errors during reeasur or exact
starting/finishing points. Additionally, railroads may measure/record the aagmbr circuit
differently (from the centerline of roadway, edge of roadway, or enslasfd circuit); ask
the RR maintainer where the measurement is determined from(N@ROT) want our
distance measured from the edge of the travel lane (potential impat) {woihe terminating
shunt. Both directions/approaches of the crossing must be measured whemdrequi
Generally, the shunt distance will be the same for each track on e-tradk approach, so it
is not necessary to measure each track on each approach, unless th@enitdcks
represent separate lines/branches (not considered as 2 parallel or passikg)t

The terminating shunt (starter) can be identified by a set of wimsmtad on the side of
each of the rails (commonly referred to as “chicken heads”). Sorestihere will be a plate
mounted (between the rails) to the ties with the road name and frequetiey axfsociated
crossing. If multiple crossings exist in the same general areagessential that the correct
shunt (starter) be identified. The RR signal maintainer will help gositively identify the
shunt for the crossing that you are inspecting.

9. Obtain MAXIMUM TRAIN SPEED for the crossing from the railroad signal
maintainer / inspector (using Timetable Speed or Railroad Permanent Speed
Restriction).

Ask the RR signal maintainer for the train speed limit as listetie most recent timetable
book. Use this speed, or a permanent restriction set by theadi Some cities or towns
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may have a speed ordinance for the railroad, but the railroad is not requirebey it.
Also, do not factor in “temporary slow order” conditions when determirsipged. In some
cases, the speed limit may be higher on one approach that the other (dwe fimits, curve
restrictions, etc.). If the train speed has changed from the prewiepsction, please notify
the NCDOT Rail Division.

10. Calculate amount of RRWARNING TIME provided by track circuitry as
calculated using the formula below (use space provided d&tottom of
page to aid in calculation):

(Shortest Approach Length) (Minus) Equipment Reaction Time = RR Warning Time
(1.47) (Train Speed in MPH)

| |
wan [ ]

To obtain the maximum amount of RR warning time supported by the trewitry,
calculate by multiplying train speed (in MPH) by 1.47 (to convert M@Heét/second),
and then divide this speed into the distance (in feet) for the shagesbach you
measured, then subtract the appropriate reaction time for the RR ezntifiisted under
item 6). If the approaches or tracks have different speeds, caoedah approach or
track as needed.

minus — Seconds [Carry to item 15(c)]

11. Is crossing equipped with AVANCE PREEMPTION ?
Note: If ADVANCE PREEMPTION is used, a train movement_must be observed. Care
must be taken to answer items 12 & 12(a & b) belowsIMULTANEOUS PREEMPTION iS
used, a train movement observation_is not required; howevetrailh movement occurs
during inspection, enter actual observed warning time (takerthwstopwatch) in item
12.

As mentioned earlier, some crossings have a feature knovwp\&sICE PREEMPTION
When advance preemption is used, the traffic signal preemption begimstgribe
crossing signals being activated and the motoring public may not yet be dkara
train is approaching. It is important to note that whr@VvANCE PREEMPTIONS used, it is
possible for the time difference between initiation of preemption améhieh of the
crossing signals to be increased by a decelerating train approaching thengodsils
IMPERATIVE THAT THE TIME DIFFERENCE DOES NOT INCBEATO THE POINT WHERE THE
TRAFFIC SIGNAL TRACK CLEARANCE GREEN INTERVAL EKIS TRAFFIC SIGNAL TURNS RED
BEFORE THE CROSSING SIGNALS ACTIVATIR order to check BVANCEPREEMPTION a train
movementusT be observed through the crossing. More on this in item 12.
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12.

13.

If the crossing signal usesMULTANEOUS PREEMPTION.e. traffic signal preemption starts
at the same time as the crossing activates) a train movementt issquired to be
observed and item 12 may be skipped. However, item 13 should be complete

Observed total warning time ofACTUAL TRAIN MOVEMENT

When timing the warning time of an actual train movement, the stop-wadcidsbe
started as soon as the traffic signal controller/cabinet receivegpthempt call and
stopped when the train reaches the edge of the crossing surface.

a)

b)

Does controller/cabinetRESPOND TO PREEMPT call properly?

When the controller/cabinet receives the preempt call, the preetapt(located

on the preempt panel or in preempt control box of the controller/cabinetiic
drop-out(i.e. de-energize).Also note that if a 332 or 336 cabinet is used, the
model 252 AC isolator should activate to place the call to the controllénen

the preempt call is placed, the controller should immediately forcefoubrmal
operation and initiate the transfer of right of way to the track cleaggpitase(s).
Blank-out signs should also illuminate immediately upon the receipt of the
preempt call. After track clearance intervals expire the @dletr should run

only the phases that are shown in the phasing diagram as dwell phasess(phase
that are compatible with the train movement). When preempti@rnsnated,
blank—out signs should switch “off” and the controller should proceed to the
designated preempt exit phase(s).

During train movement, does signal remain inTRACK CLEARANCE
GREEN until entrance gate is fully horizontal?

This check is essential in determining if the advance preemptiovonsing
correctly, as it ensures that the start of traffic signal preeomptand the
activation of the crossing are in synch. While the train is approachiog, y
should NOTICE THE OPERATION OF THE ENTRANCE GATE — when the gate
descends to fully horizontal, the traffic signal should still be timheg track
clearance green interval. If the traffic signal is red beftive entrance gate
descends to horizontal, alert the RR signal maintainer and contact the NCDOT
Rail Division.

If no train movement is expected, activate crossing thia shunt placed
across the rails in the island circuit(this item may be omitted if train
movement is observed)

a)

Observe traffic signal preemption & crossing operation.
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14.

This test verifies that the complete preempt system isngopkoperly when no
actual train is available to activate the crossing signals. Instruct R
maintainer to put the shunt within the island circuit, which willieasthat the
crossing stays activated for as long as needed to verify traffic Sigeamption

and crossing operation. The shunt should remain in place until traffic signal is
“‘dwelling” in preemption. When the shunt is installed, the actomatof the
crossing and the traffic signal preempt will ®MULTANEOUS When the
controller/cabinet receives the preempt call, the controller showchediately
force out of normal operation and initiate the transfer of right of wayéattack
clearance phase(s). Blank-out signs should also illuminate immediately hgon t
receipt of the preempt call. After track clearance intervalsire the controller
should run only the phases that are shown in the phasing diagram as dwell phases
(phases that are compatible with the train movement). When the shembiged

and the crossing begins its de-activation (gates rising, etc.), themmtecall
should drop and controller should proceed to its designated preempt exit
phase(s).

This test should be performed evenamvANCE PREEMPTIONOcations when a
train movement is not expected on the day of the inspection; hoveewain
movement will have to be observed on another day to complete the inspection.

If Railroad crossing signal equipment is designedof CONSTANT
WARNING TIME (i.e. predictor) and/or is equipped with ADVANCE
PREEMPTION obtain the following values:

a)

b)

How much RRWARNING TIME is programmed in the unit?

If the railroad control is a predictor, the warning time is programnrethie unit.

This is theACTUAL AMOUNT OF TIMEthat the crossing will be active prior to the
arrival of the train. Be aware that this time could be less thartitme calculated

for the measured approaches, but not greater. If the crossing is not using
ADVANCE PREEMPTION this time should be greater than or equal to the
PREEMPTION TIME REQUIREDIetermined in item 2 of the inspection form.

If railroad provides ADVANCE PREEMPTION , how many seconds of
additional DAX TIME is programmed (dax time minus warning time)?

If ADVANCE PREEMPTIONIS used, there will bedAx TIME programmed in the
predictor. Thepax TIME will be the total amount of time that will elapse between

the RECEIPT OF THE PREEMPT CALand theARRIVAL OF THE TRAINat the crossing.
The value of theax TIME minus the RR warning time [determined above in 14(a)]
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equals the amount @DVANCE PREEMPTIONIMe that the system is programmed to
operate. For example, if theax TIME is set for 45 seconds and the RR warning
time is set for 36 seconds, then WBVANCE PREEMPTIONtime is 9 seconds.
Therefore, the traffic signal will be preempted 9 seconds pridra@cttivation of
the crossing signals (first flash).

15. Compare REEMPTION TIME REQUIRED with RR WARNING TIME :
This item is the where all the calculated values are compared tevnuae if entire
system is set properly. Conclusion answers are prompted followsgem.

a) PREEMPTION TIME REQUIRED (from item 2)
Enter the total calculated in item 2.

b) Total RR WARNING TIME programmed on railroad predictor (if

used). Total from item 14(a) + 14(b).
Enter the sum of 14(a) and 14(b).

C) Total Warning Time avail. from TRACK CIRCUITRY (From Item
10).
Enter calculated value from item 10.

Conclusion

* |s 15(C)GREATER THAN OR EQUAL TO 15(b)?
The track circuit approach calculations should be greater than or equal to #ie tot
amount of RRVARNINGtime.

* |s 15(a)LESS THAN OR EQUAL TO 15(b) and 15(c)?
ThePREEMPTION TIME REQUIREBhould be less than or equalTiee TOTAL AMOUNT ORR
WARNING TIMEand THE TRACK CIRCUIT APPROACWarning time calculation.

If the answer to either of the above questions_is NO, conthetSignal Design
Section immediately at (919) 773-2800.
If the answer to one of the comparison questionsasthe Signal Design Section’s Regional
Signal Engineer will determine if special timing considerations can beemppdi render the

operation of the preemption system acceptable. Be sure to doculephbte conversations of
this nature on the inspection form.
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North Carolina Department of Transportation
Highway — Railroad Interconnection and Preemption Inspecthn Form

Date of Inspection: Inspected By:

Signal Inventory No.: DOT Crossing No.:
Railroad Co: RR Representative:

Date of Last Inspection RR Rep. Phone: ( )
Division: __ County: City or Town: In / Near
Traffic Controllervanuf/Model) Traffic Cabinetaduimodel)

Intersection Location

Route Number: Name:
at
Route Number: Name:

Railroad Milepost

1. Calculate track clearance green by current standardriSriedd’s formula).

Distance To Measure In Order To Calculate Track Clear Green Time

‘ L= Feet

If an approach has multiple stopbars Measure from stopbar behind
measure the distance from the stophar [track to stopbar at intersectio
behind the track to the farthest stophar [If calculation is less than 10
(closest to intersection). sec., use 10 sec. minimum.

—J
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a.) Insert distance L into formula below:
2 sec. x 20 (L = distance divided by 20 feet per car)
+ 4 sec. (Start-up delay)

Seconds = Greenshield’'s Formula CalcT fasck CLEARANCE GREEN .

b.) If SIMULTANEOUS PREEMPTION is used, record the calculated value shown in item
1(a) (above) in the RACK CLEARANCE GREEN section in the chart under item 2
(below) and skip item%(c) and1(d).

c.) If ADVANCE PREEMPTION is used, th&® GHT OF WAY TRANSFERTIME must be
calculated and added to the Greenshield’s calculationt¢éondi@e the total amount of
TRACK CLEARANCE GREENtime (see iteni(d) below):

d.) If ADVANCE PREEMPTIONIS used, calculateIGHT OF WAY TRANSFER TIME :
Min Green Before Preempt

+ Ped Clear Before Preempt
+ Yellow Clear Before Preempt
+ Red Clear Before Preempt
Amount ofRIGHT OF WAY TRANSFER TIME = Seconds
GREENSHIELD’ sFormula Green [Frorfi(a)] + Seconds

Total Amount ofTRACK CLEAR GREEN TIME =[ | Seconds (Record this time in
chart below in item 2 besideRRCK CLEARANCE GREEN).

e.) Is the calculated RACK CLEARANCE GREEN time above for the type of preemption
used at this crossing (advance or simultaneous), cortsterwhat is shown on the
signal plans and/or programmed in the field? Yes No

2. Calculate th>’REEMPTION TIME REQUIRED:
Function Seconds
Delay Time
Ped Clear Before Preempt*
Min Green Before Preempt
Yellow Clear Before Preempt
Red Clear Before Preempt
Track Clearance Green
Track Clearance Yellow

Track Clearance Red
|
Preemption Time Required
*Note: PED CLEARBEFOREPREEMPTShould be timed concurrently witlElY OWCLEAR
BEFOREPREEMPT Enter only the exclusive amount &FCLEARtime that is not displayed
concurrently with the M LOWCLEAR (ex. 5 sec. Ped Clear — 4.5 sec. Yel. Clear = .5 sec.).

—Enter the aboveAREEMPTIONTIME REQUIRED in Item 15(a) of this form—
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Highway-Railroad Interconnection and Preemption Inspection Form

3. OBsERVE OPERATIONOf the signal (including control equipment in the cabinet
and field equipment) for proper programming & operatiaeduipment
operating properly and does the operation coincide witsigral plans? Yes No

a) Are signs shown on signal plan installed properly? Yes No
4. If intersection hasULTIPLE PREEMPTSIN use, verify that
the RAILROAD PREEMPTIS set as thelIGHEST PRIORITY . N/A  Pass Fail
5. If crossing has multiple through line tracks — perf@®mTOND TRAIN
SEQUENCETtest (preempt re-service). N/A  Pass Fail
a) Doespreempt call releasemmediately when gatdseginto rise? Pass Falil

6. ldentify the general type of railroad signal equipmetth vs particular reaction time:
Circle type: PREDICTOR— MOTION — AC/DC — AFO

Manuf.: Model: Reaction time: Seconds

Note: Reaction time will be used in RRRNING TIMEformula(item 10). If reaction time cannot be
obtained, use 5 seconds as worst case.

7. Obtain theTRACK CIRCUIT APPROACH LENGTHS for each direction as shown enaN OF
RECORDIN the railroad signal cabinet:

From Plans— Northbound/Eastbound approach: Southbound/Westboundtapproa

8. MeasurerRACK CIRCUIT APPROACHES from edge of travel lane to terminating shunt for each
direction —Note: Measurement is not required if no changes have been made to track
circuits by RR Company since last inspection. Record most reeastirements with date
of measurement in blanks provided below:

Measured in Field— Northbound/Eastbound approach: Southbound/Westbound lapproac

Date Last Measured

9. ObtainMAXIMUM TRAIN SPEED for the crossing from railroad signal maintainerspiector
(using Timetable Speed or Railroad Permanent Speed Resfriction

Railroad Northbound / Eastbound approach: MPH
Railroad Southbound / Westbound approach: MPH

10. Calculate amount dRR WARNING TIME provided by track circuitry as calculated using the
formula below (use space provided at bottom of page to a@ldénlation):

(Shortest Approach Length) (Minus) Equipment ReactiomeT=RR Warning Time
(1.47) (Train Speed in MPH)

| |
wan [ ]

minus — Secondzarry to item 15(c)]
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11. Is crossing signal equipped WINDVANCE PREEMPTION ? Yes No

Note: |f ADVANCE PREEMPTION isused, a train movement must be observed. Care must be
taken to answer items 12 & 12(a & b) below. If SIMULTANEOUS PREEMPTION used, a train

movement observation is not required; however, if train movementsodeting inspection,
enter actual observed warning time (taken with stopwatctignim12.

12.0Observed total warning time a€TUAL TRAIN MOVEMENT : N/A Seconds
a) Does controller/cabin@étESPOND TO PREEMPTALL properly? Pass Fall

b) During train movement, does signal remain RATK CLEARANCE
GREEN until entrance gate is fully horizontal? Pass Fall

13.If no train movement is expected, activate crosaiitly a shunt placed across the rails in the
island circuit(thisitem may be omitted if train movement is observed):

a) Observe traffisignal preemption& crossingoperation. N/A  Pass Fail

14. If Railroad crossing signal equipment is designecC@NSTANT WARNING TIME (i.e.
predictor) and/or is equipped witbVANCE PREEMPTIONODtain the following values:

a) How muchRR WARNING TIME is programmed in the unit? Seconds

b) If railroad providess\DVANCE PREEMPTION how many seconds
of additionalbAx TIME is programmedbax time minus warning time). Seconds

15. Compare REEMPTION TIME REQUIRED with RR WARNING TIME

a) PREEMPTIONTIME REQUIRED (from Item 2): Seconds
b) Total RRWARNING TIME programmed on railroad predictor
(if used). Total from Item 14(a) + 14(b): Seconds
c) Total Warning Time avail. romAACK CIRCUITRY (From Item 10) Seconds
CONCLUSION
* Is 15(c) GREATER THAN OR EQUAL TO15(b)? Yes No
* Is15(a)LESS THAN OR EQUAL TO15(b) and15(c)? Yes No

If the answer to either of the above questionsis NO, contact the Signal Design Section
immediately at (919) 773-2800

Send copy of thisNSPECTION FORM with ATTACHED COMMENTS (if necessary) and any marked-up plans to:
Mail: NCDOT - Transportation Mobility and Safety B¥ion

Signal Design Section

ATTN: Region Signal Engineer (Specify Eastern, esrti&estern Region)

1561 Mail Service Center

Raleigh N.C. 27699-1561

Office/ 750 North Greenfield Parkway
Delivery: Garner, NC 27529
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